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. , ,This paper reports'tno studies lihich^exaained the 

ifelatioDship betiieen problem soLving strategies, response lateiicies, 
. and .efficient perfprian.ce on, measures of conc€ptaal tempo* Study I 
dempnst fated that teaching 8-year-old children to use efficient ^ 
strategies on problem^sclving. tasks increased bcti, the quality of^ 
t^eir performance and their response latencies* In. addition, it- - 
^showed that th^ children returned to poor performance and short 
. ratenc4.es wien solving a new task to which th^y did not apply their - 
strategy* Study II demonstrated that reflectives and impulsives bott 
used sBcrt latencies and performed poorly Mhen not using strategies, 
an^ that impulsives taught to use a strategy perfcrmed mope* ^ i 
efficiently and^yith longer latencies than untrained. reflectives*^ It 
was concluded thitt response latency is a fhn.ction of strategy, and % 
that'' future studies should concentrate on differences in strategies 
cf information processiug^ bet-ween reflectives and impulsive^, and not 
speed of responding per se* (aut;hor/JHB) 
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" . • . .This paper reports*t¥o studies lihich* exaiined the 

ifelatioDship betiieen prcble'i soLving stratfgi€s> response lateuciesr 
. and ,ef flcient perfpraaace on Measures of conc€ptaal tejipo# Study I 
deapnst fated that teaching 8-year-old children to use efficient ^ 
strategies ou proble»^s Giving, tasks increased bcti,.the quality of^ * 
t^eir perforiance and their response latencies* In. addition, it. 
^showed that th^ children returned to poor perforiance and short 
. latencies wien solving a nev task to which th^y did not apply their - 
strategy* Study n demonstrated that reflectives and iipulsives both, 
used sEcrt latencies and perfqraed poorly Mhen not using strategies^ 
and that iipulsives taught to "use a strategy perfcraed aoye* i 
efficiently and^yith longer latencies than untrained, reflectives*^ It 
was concluded thgit response latency is a ftin.ction of strategy, and ; 
that' future studies should concentrate on differences in strategies 
cf infcraation processings bet-ween reflectives and iapulsive^r and not 
speed of responding per se. (aut;hor/JHB) 
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Strategy and T6opo 

^ .Abstract ' * ' ' 

A nunieir of studies haVe demonstrated' that "training 'iispulsive children 

• * / ' " 

/ , 
to iise longer' latencies does not necessarily redube error rates on the 

' . , '''' ' \ , 

Matching Familiar Figures test. By teaching children to use efficient » 
strate^gies on problem-solving tasks,' the ^iifstflstudy reported here demon- 
^strated ^hat, relative to baseline performance^ ch i l d ren ^increase both 
the quality of performance and response -latencies when t^ing an efficient 
strata^, but retiunv to poor performance and short latencies \*en solving 
a. nev task to which they did no? *apply their strategy. A subsequent 
study also manipulated sfcrategy use, and demonstrated ,that reflectives 
and iiiq)ulsives both used short latencies and perfo?naed poorly when not 
'using strategies, and that impulsives taught to use a strategy performed 
sore efficiently and with longer latencies than untrained reflectives. It 
was concluded that response latency is a function of strategy, and that 
future studies should concentrate on differences in strategies of infor-r 
mation processing between reflectives and impulsives, and not speed of 
responding per se* , , - i-. 1. 
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/ Effects of Strategy Training on , 

Tempo of Responding, 

The papers in this'syDQJosixim provide a diverse asse^scent of research 
involvings concepttial teii^^o. First, the various problems associated with the 
Matching Familiar Figor^ test. (MFF) itself, which have been nicely sumarized 
by Ault and her coll&agues. (1976) , may be offset to soae degree 1^ the norms 
provided here by Jleii'Salkind. However,. as/McKinney and I (1976) have argued 

rfisewKere, a seriouts.pifoblem still remains that cannot be solved by norms; 

?» - * - • 

-namely, the double-iaedian split procedure which confounds the effects of 

latency and errors in nearly all published studies involving 1:he MFF* * 

* 

Second, there is the extreiaely i3si>oiftant^^issue of how broadly the terms 
"reflective" and "iE5)ulsivB" should be applied, *In''the paper to be read 
shortly, Moore'wlll argue, on the basis of classroom observational data, for 

* , / 

the ii^ortance of restricting the meaning of reflection/imptilsivity to exclude 
naturally-occurring classrooms' behavior. 

^ Third, as ^suggested by McKinney's paper, even the r^aning of conceptual 
tfempo f ot >probleB-1solving performance ^eems. to be' in >|}uestion* Our laain argu- 
ment is that the MEF has attracted^^uch wide atten|don primrily because it 
claims to laeasure a cognitive traitj i.e., a generalized predisposition to ' 
respond slowly and accurately or Quickly and* poorly in situations of respdns^ ^ 
uncertainty* There can be no doubt that-Kagan intended the diioension of 
reflection/impulsivity to carry this rather .heavy load. Bi' one of the original 
articles on the KEF, Ka^ (19^iX stated^ ^ . ^ * 

The results (of his previous york with the MFF] are persu^ive io. 
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I 

^ in suggesting that a tendency for reflection increases vith age, 
is stable Over periods' as long as ,'20 mo^tl^s^.^aaoifests peinirasive ' . 

t generality across varied task sittxations^ and is lisaked to some 
fundamental aspects of the* child's personality organization (p. 134). 

A year, later, Xagm (1966) stated that reflection/iaiilsivity exerted 
its influence at two phases in the problem-solving sequence • Proposing a 
fiVe--step- problem-solving routine, Kagan argued that^^ti^Ho ponder was 
important' during the selection of hypotheses and during' fee evaluation of 
these selected hypotheses, Kagan again left little lioiibt that it was time — 
the tendency to reflect — that jdistinguished impulsives and reflectives. He 
argued that his results- "add validity to the postulation of a generalized be- 

.4. 

havioral tendency to be impulsive (or reflective) isL problem situations where 
the child should consider the- validity of his answers*' (p. 24). 

'These claims of generality and the in^Kjrtance of xersp per se, however, 

'came bnder serious question dn the seminal *paper by Block, BIjock, & Harrington 

(1974)-» Through working with personality measures in preschoolers, these 

authors held that the MFF predicted performance, not becatise of its measure 
of teiEpo, but primarily because of Its measure of error rate. At about the 
same tla^, McKlnney and 1 (Hasktos h HcKinney, 19 provided evidence sup- 
pprting this argifment by using multiple regression and part correlations to 
demonstrate tiiat HPF error scores were more closely associated with academic 
achievement and problem-solving performance than MFF- latency. The force of , 
these arguments i£ not to question the importance and meaning of cognitive 

*.tempo-^of taking time ^to/thinkT but simpl]^ to argue, that the MFF itself 
predicts intellccttia^'perfdrmancieiiii some situations pririarily because of its 
measurement of errors^ and|not becaufe of its measurec^nt of teiapo. 
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. , Today^ however, we would like to extend our examination of response teii?)0 
by .considering the direction of influence between efficient performance and 
time. argue that time, like age in developmental research, is in itself a 
•meaningless -variable. The object of psychology is to discover and explain the 
processei^ or operations that occur and change in ^Ime, 'but tHe existence of ^ 
which is not even impried by the mere passing of time. Consider that MPF 
training studies attempting to alter response latency failed to substantially 
influence. error rates; by contrast, studies attempting to alter children's 
scanning strategies changed bath error rates and time (see McKinney, 1975; 
Messer, 1976) • .At least with regard to^MFF performance, thei;i,' giving the child 

-an efficient strategy changes both time and error rates, but ^increasing the 

- ✓ - 

child's latency do^ not effect error rate. The' implication, of course, is 
that time is an art|ifact of, strategy. ^ - 

The two studies I discuss this Eioming were suggested by some work McKinne] 
^ * t * 

and 1 began about five years ago (Haskins & McKinney, Note 1). At, that tisme, 
we were interested in ii!5>roving children,*. s problem-solving performance, and 
taught children to avoid noninformative responses oh the Pattern Hatching , ^ 
•task explained previously. As you will recall, on .this' task children collect 
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^informat>ion to eliminate patterns of eight binary dots by opening windows on a 
problem board containing the correct pattern. Ch^^ldren often open a window 
that provides no new information — ^does not allow them to turn over any new pat- 
terns'. .The object of the e3q>eriment.was to train 8 year x)lda to avoid ^these 
noninformation moves, something that children do not do spontaneously untill 
age 11 .or 12. The main results' are simzmarized in this slide. ^ , 

' ■ ' Slide 2 , * ' ' 
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As you can see in. the bottom panels chiLiren taujght to us^^ a rule for avoiding 

noninfonnative responses* perfomfed quite capably. They committed only an 

1 ' ' / • • 

average of 2.2 noninformative responses across four problems; children without 

strategy training committed an aveVage of 7.7 noninformative responses. As« a 

consequence, as shown in the middle panel of this slide, the xj^krall performance 

of these two groups as n^asured by bits was nnich higher for. children who received 

strategy training. y ^ 

These -results showed W that 8 year olds can learn a rule that makes 

their performance indistinguishable frpp uiitrainfei 11 or 12 year olds, -But of 

greater importance for our concern in this symposium, as shown in the top p^el 

of this slide, the latencies of children using a rule wef'<^ much greater than 

those of children not using a" rule — 15.9 4? against 5.2 seconds.^ And keep in'^ 

d that we did not so' itocl? as iiiention latencies, time, or the importance of 

working carefully or slowly to oyr subjects. , . . 

The obvious generalization ^^6^ be drawn from this experiment is' that it 

takes time to think; This being the case^ we speculated that, as with scanning 

on the MFF, latency was a function -of strategy—that latency was an artifact 

^of rule use.. To explQre this possibility further, we designed a second exper- 

fl « 

iment that elctended the previous experiment in two ways. First, on th^ groimds 

that if it takes time to think, it should take more tin^. to thiiik more, we 

attempted to teach two strategies, of differing' complexity.. - Tae' less' difficult 

strategy was the Noninformative Response strategy in which children examine 

dots on the remaining. patterns to be sure they always operf a^ shutter allowing 

• * 

^en./to turo over at least- one pattern. The more difficult strategy was Focus- 
ing'. As you.wiil recall from^'Ms^inney's presentation, in this strategy children, 
examine 'dots on remaining patterM and select a dot position that will eliminate 




- . Strategy and Tempo 

' ' . ' ' ' ■ • . 6 

exactly .one-half the remaining patterns. This strategy always results' in a, , 
three-move solution, and yields an average of 1;00 bits of inf ormatioiu — ^, 

A second extension of the previous worlc was the use of two generalization 
tasks', one more and one less similar to the Pattern Matdiing task on which 
children were trained. The similar task, called Blocks ,f consisted of eiglit 
blocks that fit lodsely into a tray with e Jgh^ compartments . As shown iiv .this 
slide, the tray and the sides and l^ack of the blocks vere painted black. When 
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turned. over, however, the faces of the blocks were painted either blxie or red. 



^lide 4 



« « 



and comprised patterns similar to those in the Pattern Hatching task. As- 
shown in this slide, eight patterns -of eight red and' blue rectangles were 
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displaye4 on 'the same board used in the Pattern Matching task. 

The object of the BiockSs task was to discovei: which of the ^elght displayed 

patterns was concealed in the tray. Children proceeded by turning over blocks, 

to expose their colored face and then eliminating any of the eight patterns 

that bad an 'incorrectly feolored blofik in that position. 

As you can S|ee in this slide, the second task consisted of 42 ^drawings ' 



(see'Hosher & Hqpisby, 1966) of familiar objects — vegetables, toys, .tools. 
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aaimals. Children were told'"t^at the experimenter was thinking of one. picture ^ 
in the array, and that tfiey should attempt to discover the correct .picture by 
asking questions that could be answered "yes" or "no"» Thus, as with both the 
Pattern Matching and Blocks tasks, children could ask que^ions referring to 
one picture (Is it the shoe?) constraint-seeking questions that referred to 
more than one picture (Can it be used for travel?) , or focus questions (Is it 
in this half of the*board?)» But the Pictures task differed from the other two 
tasks in tl;ie physical appearance , and nunfcer of stimulus itei3S, 

Forty-five 8 year olds were randomly assigned to one of three groups: ' 
15 to the Focus Rule group, 15 to the Noninformative Rule group, and 15 to the 
Control group. As demonstrated ia. this slide, children Ic all groups solved 
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two baseline problems without instruction. Following the baseline problems, , 
children in the, two rule groups received a demonstration problem during which 
the experimenter modeled a soluti\an ^while describing how he could use the 
appropriate rule by studying dots on the remaining patterns* On the next 

^problem, children- in ,the two i^ile conditions received corrective feedback in 
which the experimenter, corirected any deviations from the appropriate rule. 
Children in the Control group solved two additional problens instead of receiving 

'instruction or corrective feedback* Children in all groups then solved two more 

i ■ ■ ■ . 

Pattern Matching problems under conditions similar to basel^e. Following 
these C&?P pr^bl^ms, .children in all groi^ were given two Blpcki and two Pic-, 
tures problems. In bojth cases, after familiarising childrsrTvith the task, the 
e:q?eriiaey:er,saidr "Try to do It j^t like you di^ In the last game." 

.If Aatency Is an artifact 5f rule use 'as we have suggested, then the're$ults 
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should turn out as depicted in this slide. First, though all groups should 

' ^ perform in similar and inefficient fashion during baseline, both rule groups 

' sKould exhibit significant increases in performance efficiency following train- 

ing. These Increases should hold for both the, Pattern Matching and Blocks 

tasks. Second, since we are predicting that latency follows rule use> the 

latency of both the. Focus Rule and Noninfonnative Rule groups should increase. 

By contrast, both performance jefficiency an^* latency for the Control group 

should remain lo^ througjiout. Second, since the Focus Rule^is more difficult 

than the Noninformative Rule, and requires more thorough examinat;,ion of the 

remaining patterns before each move, children in ther Focus Rule group should*, 

use longer l^encies^ than children in the Noninfo^rmative Rule group* Third, 

^^ijn the basis or. pilot work, we had reason to believe that children would not 

* generalize their nile lise to the Pictures taskj indeed, this is p«:ecisely ^the 

reason we selected Jthe task, if latency does follow strategy use, and if 

children in the rul^^ groups do not use their rule on the Pictures task,^ our 

^ third prediction Vas ihat latencies for the three groups vould once again be 

* \ ^ ft 

similar.^ 

TJie results are surm^rized In this figure. Note first in t^e lower panel 
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that perfonnance of all groups was similar during baseline* Following instruc- 

► * * , " • • ' 

tidn, hbwever, the fwo groups receiving rule training improved their performance 
significantly, and then maintained pheir gains ^n the Blocks generalljsation 

' • * 

cask. Thus, the manipulation of teaching rules of differing complexity was 



* successful. Now examine the latency data in the upper ^anel. Fir^t, note 



that 



vhen performing randoml}^ during baseline^ all groups used short and nearly ident- 
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ical latencies. However, while concentrating on the stimulus. array in order 

to employi their rule, the two rule groups significantly increafsed^ their laten- 

cies, bu|: the Control group, still performing randomly, continued to respond 

• . • 

quickly. Second, note the much longer latencies during the ^^st phase on . 

Pattern Matching and the generalization phase on 'Slocks by. Focus Rule, as 
compared with Noninf ormativeRule, children. Third, notdce that when con-^ 
fronted with the second generalization task, performance in the two rule groups 
declined and was not signif icant;ly dif f erent • than the^Control group. One might 
sj)ecula^^ that the reasons for this decline on the Pictures .task were the 
greater' number of stimxili and the lack of an obvious physical way to group 
the items. In any case, when performance declined i so did latency. 

The results of * this ^xperiment, then, confirtf our primary prediction that 
'latency is a function of strategy^ It now remains t6 link' this concliision with 
the MPF literature by demonstrating that it will accdjunt for changes in problem- 
solving performance by impulsive and reflective children. Specifically, we want 
now to predict that reflfective children performing without a xuLb will eAlbit 
latencies similar to . those of Impxilslve children performing without a rule, . 
and that lii5>ulslve children taught a rvle will perform better and witt longer 
latencies than either inqiulslve children taught to^iise longer latencies or 
reflective children performing without a rule. , , . 

Thus', we designed. an experiment that Included three groups of impulsive ^ 

children, and one group of reflective children."-. Each of the four groups had ^ 

. • * * 

nine, •8-year-oid children. Of th^impulsive. groups, one 'was taught the 'FociiS 

Rule discussed previously, m\d one was forced to delay 10 seconds before each 

response on two Partem Matching problems. The experimenter t^old c^Hdifen in 

'the Delay Training group that th^y would be able to solve these problems better 
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li they went slowly and thought careful^^y. to help them go slowly, we^ere 

, going to tima them before each response, they could opeh a shutter when the 

experimenter safd time wks up* If they wanted more time, they could take it, 
< « ' *^ * » 

> * - • • » • * ' > , ' 

.but they could not open a shutti^T until the experimenter said it was^okay. 

The procedures were similar to those of the previous .experiment * Thiis, 
children in all 4 groups solved two baseline problems with the Pattern Matching 
task* Then children in the Strategy Tr^itig and Delay Training groups solved 
two problems under traihing conditions while children in the, two Control groups 
solved two more problems under baseline conditions* Following training, 
children in each group solved two more ^B,%i;&T£L Matching probletns. Finally, 
the two gCTeralization problems wi£h the Blocks^ task and' the two generalization 
problems with the Pict^ures tSsk were administered. 

If our exclusions from the previous experiment wer^ coinrect, then the * 
following results could be predicted* First, child r^ in all groups should 
perform randomly and with short latencies during the baseline problems* Ngtice 
that we predict* no latency differences between reflectives 'and impulsives when 
children are performing randomly^.* Second, following training, the two Control 
groups and the Delayed Training group should perform randpmly and with short ' 
latencies. Thus, childrenj7hd were forced. to yse long latencies on the training 
problem should return to their use 'of short latencies since their training did 

not give them, a rule that would improve performance and thereby increase latency. 

u ' -» ' * 

(# • 

By contrast, impulslves. trained to use a Focus.^^ri^ should continue their ef- 
ficlent performance and their longer latencies on both the Pattern Matching 
and Blocks tasks. Thitd, since we knbw from the previou^^ experiment that rule 
use d^s nQt generalize to the Picttires task^ 4II groups, including the Strategy 
Training* group, should again perform' randomly^ and with short latencies on the 
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Pictures tj|sk» 



■ . X ' ^ 

The results, as shown In this sjide^ again Confirm jsaj&K' of 'our predictions - 





First, 'all children, including reflectives^ perfdrmed ^it randoif^uring baseline 
and consequently haji* nearly identical and short latenciesi Secon^,.^^^sives * 
vho were trained to use long latencies on the two training j)3^o)d^eiftl?J^im^^ 
resumed t<^ short l^atencies when the enforced delay condition ,^as, rcmoTCd. 
contrast, in^ulgive jchildren who learned the Fopus Rule used Very ^long Isteja^ 
Mes, despite fche'^ac}: 4;hat the« training involved not the slightest iinentloijf% 
of taking tnore time or proceeding cautiousLv^^ote ai^o that impuJLsive chil^^i^ 
*"using a rule performed hetter ^and' with iraich longer lat^^ies than ref lectives 
perfdr^iing without a'rule, ^ird, iii?»ulsive ^^Idren who performed well.^d 

latencies 'on the Partem Matching^^td^ Blocks X^sk, once again ^used , 
«J^^«*„ -ui.^ B^^^. *.-.^t. •^-•bjtiieyl di^ cSt gene^ralize tlt^r ^< 



\MLth long 

short latencies' on the Pictures task. to. 

* 



rule. 
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.. ■ • - ' • , . ^ • 

Taken together, these studies provide experimental evidence that tempo of 
... *' • •'• ' ■'.« 

responding In situations of response uncertainty is a function, of strategy ixse* 

Children performing randomly useS4 short latencies; children perf^^^nin^ in 

compliance with a rule used long latencies. When they returned random f 

performance, the^r latencies again declined. Thus, the manipulation of strategy 

use change^, bath tlje quality of performance and the tempo of resfxmding. Fur- 
• ' * • . ^ . 

ther, the final experiment demonstrated that impulsives taught a i?ule adopted 
much longer late^icies than reflect ives* performing without a rul^e,, Mpreover, 
while lnqnilsives using a rule iT3q)roved, their performance and increased their 

V latencies, is^ulsives taugfht to use longei^^tencies did not perform laore. 

^ • * ' , • . • * ' ' * ^_ 

efficiently and reti^med to use of short latencies as soon as permitted to do - 

SO* ^ ' ^ / ^ 

When the results of these studies are set beside the results/ just reported 
by McKlnney, it seems apparent that impulsive children perform more poorly than 
reflectives primarily because they xi^e developmenVally less' <;oii?)etent st^tegies 
on the type of tasks employed in these experiments. * The real issue, then, fs 
th^e method of solving the problem, and not the tempo of responding, . It is fally 
to elxpect that slowing down in^ulsives will Improve their performance on these 
or school-related taplcs,. Thws, our View is that subsequent studies of problem 
solving^ should foctis on the differences in problentrsolving strategies between 
reflectives and impulsives and not -on their speed of ^responding* 
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